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© Integrated circuit card. 

© An integrated circuit card has a circuit bearing 
insert (1) therein with the electrical components (3 
and 4) such as memory, processing circuit and 
capacitors mounted within dished portions of the 
substrate. This is typically achieved by heating the 
insert under pressure and elevated temperature with 
its reverse side against a resiliently-deformable pad. 
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This invention relates to the manufacture of an 
integrated circuit card, of the type which can store 
and/or process data when in communication with 
the reader unit. An example of such a card is that 
described in GB-A-21 73623. 

( For many applications, an integrated circuit 
card of the type defined is required to be thin and 
capable of flexing. For example, where the card 
serves as a credit or cash card or the like, there 
are internationally agreed standards as to the thick- 
ness and flexibility to permit the card to be ac- 
cepted by automatic card handling machinery such 
as cash dispensing machines. In such machines, 
the cards may be caused to flex as part of the 
authentication procedure. 

Cards manufactured in accordance with GB-A- 
21 73623 typically comprise an insert bearing the 
electrical components and bonded within the poly- 
meric body of the card. The insert consists of a 
thin (typically 25 micrometres) polyester substrate 
upon which conductive tracks forming the electrical 
connections and the signalling coil are formed. 
Processing and/or storage components, as well as 
capacitors, are mounted onto the substrate„by ad- _ 
hesive and electrically connected to the conductive 
tracks. A problem which can arise in certain cir- 
cumstances is that the flexing of the card, and 
within it the insert, may cause peeling of the com- 
ponents from the substrate, with consequent risk of 
fracture of one or more of the electrical connec- 
tions. 

It has now been found that deforming the sub- 
strate so that a generally concave area is formed in 
the substrate at the location of each component 
substantially reduces the incidence of peeling with 
consequent risk of failure of the card. 

Accordingly, one aspect of the present inven- 
tion provides an integrated circuit card containing a 
flexible insert consisting of a flexible circuit-forming 
substrate upon which is adhered at least one elec- 
trical component, the substrate being generally 
planar and the or each electrical component being 
mounted within a generally concave portion of the 
substrate. 

Preferably, the surface of each component op- 
posite to that adhered to the substrate lies in 
substantially the same plane as the remainder of 
the substrate. 

According to another aspect of the invention, 
there is provided a method of manufacturing an 
integrated circuit card, comprising forming a flexi- 
ble insert by adhesively mounting at least one 
electrical component on a flexible circuit-forming 
polymeric substrate, the substrate being deformed 
to provide for the or each electrical component a 
generally concave portion in which said component 
is mounted, and mounting the insert within a poly- 
meric body to form the card. 



Preferably, the concave portion or portions are 
formed by placing the insert against a non-defor- 
mable surface with the or each component in con- 
tact with the surface, and with a resiliently-defor- 

5 mable surface in contact with the opposite face of 
the insert, applying pressure to the insert while 
heating the substrate to a temperature above the 
glass transition temperature thereof, maintaining 
the insert at the elevated temperature for a pre- 

w determined period and then cooling the insert to 
below the glass transition temperature while main- 
taining the pressure, and removing the insert from 
between the two surfaces. 

Alternatively, the substrate may be deformed, 

15 for example by pressing with a heated die, before 
the electrical or electronic components are moun- 
ted in the concave portions so formed. This ap- 
proach facilitates the application of the polymeric 
coating for components known as the "glob top", 

20 which seals the components and protects their 
connections to the circuit on the substrate. 

The resiliently-deformable surface may, for ex- 
ample, be formed of silicone foam. The pressure is 
.suitably of the order of 50 psi, and the predeter- 

25 mined period of time may be, for - exam pie, 10 
seconds. 

For a typical polyester substrate, the insert is 
heated to a temperature of about 150* C. 

Reference is made to the drawings, in which: 
30 Figure 1 is an enlarged sectional view (not to 
scale) of an integrated circuit card in accor- 
dance with the prior art, showing the effect on 
the insert of flexure of the card; 
Figures 2 and 3 are sectional views illustrating 
35 successive steps in the manufacture of an insert 
for a card in accordance with the present inven- 
tion; 

Figure 4 is a view corresponding to that of 
Figure 1 of an integrated circuit card in accor- 
40 dance with the present invention illustrating the 
reduced effect of flexure of the card; and 
Figures 5, 6 and 7 are sectional views illustrat- 
ing stages in an alternative method according to 
the invention. 

45 Referring first to Figure 1 , the integrated circuit 

card comprises an insert 1 consisting of a flexible 
substrate 2 upon which conductive tracks are 
formed defining circuit connections and the coil 
used for communication with an external reader in 

50 accordance with GB-A-21 73623. Electronic compo- 
nents 3 and 4, for example integrated circuits and 
capacitors, are mounted on the surface of the sub- 
strate 2. The insert 1 is then mounted within a card 
structure, for example by the process described in 

55 GB-A-2219960, so that the insert is held within a 
body 5 of cured resin sandwiched between outer 
high tensile skins 6 and 7 which may carry printed 
designs and information, and, if desired, magnetic 
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stripes encoding additional information for use of 
the card as a conventional cash card or credit card. 

When the card is flexed, as illustrated in exag- 
gerated form in the left hand portion of Figure 1, 
the substrate 2 of the insert 1 also tends to flex 
with the card, and in some circumstances this can 
lead to a tendency for the rigid electronic compo- 
nent 3 adhered thereto to peel away from the 
substrate 2. 

Figures 2 and 3 are again not to scale but 
illustrate the principle by which the insert may be 
processed to form an integrated circuit card in 
accordance with one embodiment of the present 
invention. The completed insert 1 is positioned with 
the components 3 and 4 in contact with a stainless 
steel plate 20 and with the opposite face of the 
substrate 2 against a resilient expanded silicone 
rubber block 21. The plate 20 is heated to a 
temperature above the glass transition temperature 
for the substrate, for example about 150*C, and 
the plate 20 and the block 21 are pressed together 
with a pressure of about 50 psi. After about 10 
seconds, the plate 20 is allowed to cool, and when 
the insert- has cooled to below the glass transition 
temperature for the substrate, the pressure is then 
released and the insert removed. Figure 3 shows 
the condition during compression. The resulting 
insert has its substrate generally planar but with 
slight depressions at the location of each of the 
components 3 and 4 such that the surface of the 
component opposite that which is attached to the 
substrate lies in substantially the same plane as 
the surface of the substrate itself. 

Figure 4 shows such a substrate when incor- 
porated into an integrated circuit card. Again, the 
card is flexed in a similar manner to that of Figure 
1, the amount of flexure illustrated being exag- 
gerated. Owing to the deformation of the substrate 
2 around the component 3, flexure of the substrate 
2 takes place in the area of deformation and not in 
the portion underlying the component 3. Thus, 
there is no tendency for the substrate 2 to peel 
away from the component 3. 

In an alternative method, the substrate 2 is 
initially deformed by means of, for example, a 
suitably-shaped heated metal die to provide a con- 
cave portion 50 as shown in Figure 5. As with the 
previously-described method, the polymeric sub- 
strate may be briefly heated to a temperature 
above its glass transition temperature, while apply- 
ing pressure, the pressure being released after 
cooling. The electrical components, e.g. an inte- 
grated circuit 51 , are then mounted in their respec- 
tive concave portions 50 using adhesive, as is 
conventional. This stage is illustrated in Figure 6. 
Electrical connections 52 are then made between 
the component 51 and the substrate 2, and finally 
the polymeric, typically epoxy resin, "glob top" 



material 53 is introduced into the concave portion, 
pressed flat using a non-adhering release sheet, 
and cured to provide the structure illustrated in 
Figure 7. 

5 

Claims 

1. An integrated circuit card containing a flexible 
insert consisting of a flexible circuit-forming 

10 substrate (2) upon which is adhered at least 

one electrical component (3, 4), the substrate 
being generally planar, characterised in that 
the or each electrical component (3, 4) is 
mounted within a generally concave portion of 

75 the substrate (2). 

2. An integrated circuit card according to Claim 1 , 
. wherein the surface of the or each component 

opposite to that adhered to the substrate is in 
20 substantially the same plane as the remainder 

of the substrate. 

3. A method of manufacturing an integrated cir- 
_ cuit card, comprising forming a flexible insert 

25 by adhesively mounting at least one electrical 

component (3, 4) on a flexible circuit-forming* 
polymeric substrate (2), characterised by de- 
forming the substrate to provide for the or 
each electrical component (3, 4) a generally 

30 concave portion (50) in which said component 

is mounted, and mounting the insert within a 
polymeric body (5) to form the card. 

4. A method according to Claim 3, comprising 
35 placing the insert against a non-deformable 

surface (20) with the or each component (3, 4) 
in contact with the surface, and with a 
resiliently-deformable surface (21) in contact 
with the opposite face of the insert, applying 

40 pressure to the insert while heating the sub- 

strate (2) to a temperature above the glass 
transition temperature thereof, maintaining the 
insert at the elevated temperature for a pre- 
determined period and then cooling the insert 

45 to below the glass transition temperature while 

maintaining the pressure, and removing the 
insert from between the two surfaces. 

5. A method according to Claim 3, comprising 
so deforming the substrate to form a concave 

portion (50) therein for the or each electrical 
component (3, 4), and then mounting the elec- 
trical component or components in the con- 
cave portion or portions. 

55 

6. A method according to Claim 4, wherein the 
resiliently-deformable surface (21) is formed of 
a silicone foam. 



3 



5 EP 0 503 782 A1 6 

7, A method according to Claim 4 or 6 t wherein 
the pressure is of the order of 50 psi. 

8. A method according to Claim 4, 6 or 7, 
wherein the predetermined period is 10 sec- 5 
onds. 
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